



























2． 2002年 4月安田火災と第一ライフ損保（第一生命の子会社）が合併し，同年 7月日産火災
が合併，さらに同年 12月には大成火災と合併し，損保ジャパンが誕生（セゾン自動車火災と
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提携）．


















が 47.7％，自賠責で 16.2％，合計でおよそ 64％にも達している．任意保険だけを見ても，1971年
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の 3つである．松谷［2004］は損害保険価格の経済学的意味について詳細に展開しており，自動
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Ⅲ．パネルデータ分析：東京海上と損保ジャパン
最初に自動車保険市場でシェアの 1位と 2位の 2社を対象に推定を実施した．
 Qit = β0 + β1X1it + β2X2it + β3X3it + β4X4it + β5X5it + β6X6it + β7X7it + uit
 i = 1, 2, ..., n










保険企業の主要なコスト要因であり，記号 X5X6Dで示している．最後に説明変数 X7は記号 INTR
で示され，全国銀行約定金利である．
円単位で計測されたものは GNEデフレータでデフレートされている．ただし総資産のみは民間
企業設備用デフレータでデフレートされている．iは企業を示し，したがって i = 1, 2である．tは
年を示し，1970年より 2003年であるから t = 1, 2, ..., 34となる．
表 3-1は 2社合計 68のデータの相関係数行列である．高い相関を示す組み合わせが多くあり，
条件数（Condition value）は 0.1085192D+07となって Badly conditioned XというWarning（統計ソ
フト LIMDEP Version8.0, Econometric Software Inc.）が出ることになった．
表 3-2は回帰分析結果である．決定係数は 0.7534805，系列相関を測った相関係数の推定値は





変数 係数推定値 標準誤差 t値 P値
Constant .97497677 .14274263 6.830 .0000
Z1 –1.10692596 .47325022 –2.339 .0227
Z2 –4.69723800 .53278661 –8.816 .0000
Z3D –.00033181 .00135729 –.244 .8077
X3X2D .541976D-04 .769022D-05 7.048 .0000
X4X1D –2.09394562 2.64557155 –.791 .4318
X5X6D 1.13439060 1.44750312 .784 .4363
INTR .82756397 .56915860 1.454 .1512
表 3-1　東京海上と損保ジャパンの相関係数行列
Z1 Z2 Z3D X3X2D X4X1D X5X6D INTR
Z1 1.00000 .40016 .92087 .90043 –.33589 .95441 –.84501
Z2 .40016 1.00000 .27427 .31592 .36473 .37599 –.31606
Z3D .92087 .27427 1.00000 .94058 –.52497 .82866 –.89088
X3X2D .90043 .31592 .94058 1.00000 –.53214 .81191 –.88492
X4X1D –.33589 .36473 –.52497 –.53214 1.00000 –.21872 .45169
X5X6D .95441 .37599 .82866 .81191 –.21872 1.00000 –.72232
INTR –.84501 –.31606 –.89088 –.88492 .45169 –.72232 1.00000




定値は 0.8051903で相関の強さが示され，このため Newey-West Estimatorが使用された．
この結果からは多重共線性の影響が強いため，モデル（4.1）のように 2種類のダミー変数を付
加し，Fixed-effect modelを推定することにした．変数 µは企業毎の差を計測する Group Dummy 
Variable，δは年毎の違いを捉えるダミー変数である．
 Qit = µi + δt + β1X1it + β2X2it + β3X3it + β4X4it + β5X5it + β6X6it + β7X7it + uit
 i = 1, 2, ..., 5






Z1 Z2 Z3D X3X2D X4X1D X5X6D INTR
Z1 1.00000 .16367 .84948 .86257 –.19537 .69416 –.77097
Z2 .16367 1.00000 .17950 .21062 .06282 .21614 –.13349
Z3D .84948 .17950 1.00000 .94603 –.50980 .82684 –.88496
X3X2D .86257 .21062 .94603 1.00000 –.47866 .81086 –.87579
X4X1D –.19537 .06282 –.50980 –.47866 1.00000 –.49419 .45281
X5X6D .69416 .21614 .82684 .81086 –.49419 1.00000 –.72035
INTR –.77097 –.13349 –.88496 –.87579 .45281 –.72035 1.00000
表 4-2　5社の分析結果
変数 係数推定値 標準誤差 t値 P値
Constant .34602033 .09250377 3.741 .0003
Z1 –.37940403 .14184501 –2.675 .0082
Z2 .55494455 .50404878 1.101 .2725
Z3D –.00185017 .00106693 –1.734 .0848
X3X2D .328817D-04 .570873D-05 5.760 .0000
X4X1D –9.95619179 2.13373116 –4.666 .0000
X5X6D .12557810 .40408490 .311 .7564
INTR .48530001 .49211918 .986 .3255
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表 4-3　5社の分析結果：fixed-effect model
変数 係数推定値 標準誤差 t値 P値
Z1 –.66504738 .15299354 –4.347 .0000
Z2 .89045762 .11565789 7.699 .0000
X3X2D .630694D-05 .419997D-05 1.502 .1357
X4X1D –2.92031135 1.29813030 –2.250 .0262
X5X6D –.66503685 .44829312 –1.483 .1404
G1 .12111657 .01006001 12.039 .0000
G2 .10358246 .01078122 9.608 .0000
G3 –.05987680 .01260848 –4.749 .0000
G4 –.11025275 .00987367 –11.166 .0000
G5 .07117672 .00812785 8.757 .0000
T1 .22752939 .05985995 3.801 .0002
T2 .25831774 .06119895 4.221 .0000
T3 .31046049 .06103847 5.086 .0000
T4 .29838618 .06586756 4.530 .0000
T5 .31321501 .07005921 4.471 .0000
T6 .32780779 .07352507 4.458 .0000
T7 .33905608 .07637411 4.439 .0000
T8 .33734735 .07724652 4.367 .0000
T9 .37659269 .08236872 4.572 .0000
T10 .37345782 .08647278 4.319 .0000
T11 .38779347 .08509554 4.557 .0000
T12 .40905322 .08666409 4.720 .0000
T13 .40488429 .08873259 4.563 .0000
T14 .41356088 .09217176 4.487 .0000
T15 .42566656 .09381450 4.537 .0000
T16 .42377080 .09315724 4.549 .0000
T17 .42725535 .09784087 4.367 .0000
T18 .46881005 .10172520 4.609 .0000
T19 .47114472 .10529808 4.474 .0000
T20 .47239091 .10873168 4.345 .0000
T21 .47710813 .10952756 4.356 .0000
T22 .49902763 .11395512 4.379 .0000
T23 .50872901 .11898614 4.276 .0000
T24 .52495580 .12467990 4.210 .0000
T25 .52359950 .12608306 4.153 .0001
T26 .51864750 .12708027 4.081 .0001
T27 .52549644 .12453463 4.220 .0000
T28 .54065843 .12793912 4.226 .0000
T29 .55907216 .12855994 4.349 .0000
T30 .62504628 .12990441 4.812 .0000
T31 .61625632 .13285110 4.639 .0000
T32 .56749040 .13516280 4.199 .0001
T33 .55182439 .12879062 4.285 .0000
T34 .53753137 .12706525 4.230 .0000
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定値は 0.4279094と低くなっている．G1は東京海上，G2は損保ジャパン，G3は三井住友，G4は
日本興亜，そして G5はあいおい損保の動きを捉えるダミー変数（モデルでは µiと表示）である．



















変数 係数推定値 標準誤差 t値 P値
Z1 –.20550058 .06484754 –3.169 .0018
Z2 .87381468 .13853019 6.308 .0000
Z3D –.00115470 .00050000 –2.309 .0222
X3X2D .153121D-04 .321340D-05 4.765 .0000
X4X1D –3.79430455 .63765820 –5.950 .0000
X5X6D 1.40616824 .17836736 7.884 .0000
INTR –.12338636 .16254676 –.759 .4489
G1 .11660479 .01105334 10.549 .0000
G2 .10553809 .01180831 8.938 .0000
G3 –.07682563 .01486868 –5.167 .0000
G4 –.11959542 .01181749 –10.120 .0000
G5 .05854012 .00970828 6.030 .0000
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Ⅴ．全 11社のパネルデータ分析










Likelihood Ratio Testの結果は，すべての組み合わせで P値がゼロに近く，また F Testでも同様の
結果が得られている．




Z1 Z2 Z3D X3X2D X4X1D X5X6D INTR
Z1 1.00000 .01897 .72952 .81678 –.31384 .52622 –.73540
Z2 .01897 1.00000 .21624 .05969 –.03116 .04140 .00000
Z3D .72952 .21624 1.00000 .79431 –.45122 .68282 –.82832
X3X2D .81678 .05969 .79431 1.00000 –.53953 .52100 –.77852
X4X1D –.31384 –.03116 –.45122 –.53953 1.00000 –.36328 .43612
X5X6D .52622 .04140 .68282 .52100 –.36328 1.00000 –.62025
INTR –.73540 .00000 –.82832 –.77852 .43612 –.62025 1.00000
表 5-2　11社の分析結果（7説明変数；ダミー変数なし）
変数 係数推定値 標準誤差 t値 P値
Z1 .07903374 .06944345 1.138 .2558
Z2 .81353449 .06117293 13.299 .0000
Z3D –.00109018 .00055425 –1.967 .0499
X3X2D .102789D-05 .308617D-05 .333 .7393
X4X1D –6.40241857 .78773507 –8.128 .0000
X5X6D .89077009 .15194358 5.863 .0000
INTR –.68059692 .25547746 –2.664 .0081
Constant .18780627 .04977789 3.773 .0002






Test Statistics for the Classical Model
Model Log-Likelihood Sum of Squares R-squared
(1) Constant term only 320.43228 .3946531680D+01 .0000000
(2) Group effects only 505.72988 .1465125441D+01 .6287562
(3) X - variables only 485.16982 .1635400435D+01 .5856107
(4) X and group effects 720.44827 .4647359825D+00 .8822419
Hypothesis Tests
Likelihood Ratio Test F Tests
Chi-squared d.f. Prob. F num. denom. Prob value
(2) vs (1) 370.595 10 .00000 61.479 10 363 .00000
(3) vs (1) 329.475 7 .00000 73.890 7 366 .00000
(4) vs (1) 800.032 17 .00000 156.891 17 356 .00000
(4) vs (2) 429.437 7 .00000 109.475 7 356 .00000
(4) vs (3) 470.557 10 .00000 89.676 10 356 .00000
表 5-4　11社の分析結果：fixed-effect model
変数 係数推定値 標準誤差 t値 P値
Z1 .29693815 .04904228 6.055 .0000
Z2 1.43305186 .09615991 14.903 .0000
Z3D –.00164888 .00038699 –4.261 .0000
X3X2D –.446731D-05 .212417D-05 –2.103 .0362
X4X1D –2.92409308 .54682156 –5.347 .0000
X5X6D 1.23777820 .11585142 10.684 .0000
INTR –.80364562 .16577414 –4.848 .0000
G1 .10487936 .01057102 9.921 .0000
G2 .11982998 .01102757 10.866 .0000
G3 –.12588320 .01224828 –10.278 .0000
G4 –.14879604 .01087547 –13.682 .0000
G5 .07245200 .01048621 6.909 .0000
G6 .01095738 .01031358 1.062 .2888
G7 .02875630 .01110275 2.590 .0100
G8 .02807763 .01159942 2.421 .0160
G9 –.05345695 .01103726 –4.843 .0000
G10 –.03681482 .01137504 –3.236 .0013
G11 –.237031D-04 .199146D-04 –1.190 .2347






























推定は 2社，5社，全 11社の順に実施されたが，条件数から最も信頼性の高い 11社分析結果が
最終的に採用すべきものと思われる．パネルデータ・モデル分析で多用される fixed-effect modelを
採用したが，年ダミー変数は条件数の高さからモデルに含めることができなかった．
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Automobile Insurance and Japanese Non-life Insurance Companies
Hiroshi MIYASHITA
ABSTRACT
The impact of automobile insurance upon the performance of non-life insurance companies was 
evaluated using panel data. The data of eleven major companies were collected and fixed-effect models 
were constructed for the estimation. Large values of condition numbers indicated that the matrix of 
explanatory variables was badly conditioned, thus the scope of estimation was somewhat limited.
From the results of estimation, it is observed that the higher ratio of automobile insurance revenue 
to total insurance revenue contributes to the increase in profitability of companies. Each company’s 
share of the automobile insurance market also contributes positively to its profitability. However, it is 
found that the price of insurance tends to lower profitability.
